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1. Method for processing digital image data for two-dimensional arrays of 
sample substance spots and marker substance spots in a plurality of electrophoresis 
5 gels, comprising the steps of: 

_ combining, for each gel, a sample with a plurality of artificial external marker 
substances selected from dendrimers^ each such marker substance having known 
predefined properties; 

_ performing two-dimensional electrophoresis on each of said gels; 

10 - generating, for each electrophoresis gel, « digital image represented by a marker 
image data set comprising coordinate data and signal values corresponding to 
detected positions and signal values of said mark^ substance spots, and a sanq>le 
image data set comprising coordinate data and signal values corresponding to 
" deteded posiiioiis'and s^nal ^ues of said sample substance spots; 

IS -jm)ces^ng said dig^ima^ to detenmne a mathematical rdation between fh^ 
coradinate data of said markE^ image data sets such that corresponding marker 
substance spots in said plurality of gels are m^sped on each odier; 
- transforming the coordinate data of said sample substance spots auccording to said 
mathematical relation. 



2. The mediod as recited in claim 1 , wherein said plurality of artificial external 
marker substances of dendrimers con^rise added functional groups, determining 



25 3. The method as recited in claim 2, wherein said plurality of artificial external 
marker substances of dendrimers comprise at least one monomer, determining 
molecular weight of the respective marker substance. 

4. The method as recited in any of the previous claims 1-3, wherein the st»p of 
30 determining said mathematical relation conaprises the stfeps of: 

- defining ideal image data for each gel, comprising coordinate data corresponding 



20 



net charge of the respective inadcer substance. 
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to ideal positions of the marker substance spots in said array dependent on 
electrophoresis conditions and marker substance characteristics; and 
. determining a mathematical relation calculated from position differences between 
the coordinate data of corresponding marker substance spots of the ideal image data 

5 and detected marker substance spots, which mathematical relation includeis a vector- 
valued function that, for each gel, transforms the coordinate data of the detected 
positions of marker substance spots to the coordinate data of the corresponding 
ideal positions of said marker substance spots 

wherein the step of transforming the coordinate data of said sample 

10 substance spots comprises the steps of 

- for each^gel, transforming the coordinate data of said sample substance spots to an 
ideal image plane by means of the determined mathematical relation. • 

5. The method as recited in any of the previous claims 1-3, wherein flie step of 
1 S detomining said mathematical relation comprises the stq>s o£ 

. detemiining a malfaematical relation calculated from position di£ferences betwem 
the coordinate data of corresponding marker substance spots of detected positions of 
said marker substance spots in a first of said plurality of gels and in a secoiMl of said 
plurality of gels, which mathematical relation includes a vector-valued fimction that 
20 transforms the coordinate data ofthe detected positions ofmarker substance spots 
of said first gel to the coordinate data of the corresponding detected positions of 
marker substance spots of said second gel. 

6. Methods according to any of the previoxis claims 1-5, wherein the 
25 electrophoresis gels contain a plurality of sets of, in relation to each other 

distinguishable, sample substances such that a plurality of sample images for each 
electrophoresis gel is acquirable. 



7. Method according to any of the previous claims 1-6, wherein the step of 
30 generating said sample image comprises the step of scaxming the array to form a 
pixel image, and wherein the step of transforming the sample image data signals 
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conq)rises tiie step of transfomimg every pixel of said sanq>le image into a • 
transformed image, dependent on said mathematical relation.. 

8. Method according to claim 6 or 7, wherein said array comprises two different 
5 marker substances having different properties, from which different properties 

coordinate data relating to ideal marker spot positions differing in at least one 
dimension for given electrophoreses operating conditions can be calculated. 

9. Method according to claim 6 or 7, wherein said array comprises a plurality of 
10 different marker substances having different properties, from which different 

properties co-ordinate data relating to ideal marker spot positions differing in two 
dimension for given electrophoreses operating conditions can be calculated. 

10. Method according to claim 9, wherein, dependent on the electrophoreses 
IS operating conditions, a set of marker substances is selected, conq^rising said 

plurality of different maiker substances, dependent on their corresponding co- 
ordinates of in the ideal image data. 

1 1 . Method according to claim 4, wherein-the step of transforming the 

20 coordinate data of said sano^le substance spots comprises the process steps of: 
r selecting a first pixel in an image plane defined by said ideal image data; 

- mapping said first pixel to the sample image; . 

- reading the detected signal value for the mapped first pixel; 

- assigning said.detected signal value to said first pixel in the hnage plane of the - 
25 ideal image data; and 

- repeating these process steps for each pixel in the image plane. 

12. Method according to claim 1 1, wherein the step of reading the detected 
signal value for the mapped first pixel comprises the step of: 

30 - establishing a detected signal value for the mapped first pixel dependent on the 
signal value of at least one pixel in the sample image adjacent the mapped first 
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13. Method according to claim 4, wherein the step of transfonning the 
coordinate data of said sample substance spots comprises the process steps of: 

5 '-selecting a first pixel in the sample image; 

- reading the detected signal value for said first pixel; 

_ moping said first pixel to the image plane defined by said ideal image data; 

- assignmg said detected signal value to the mapped first pixel m the image plane of 
the ideal image data; and 

10 - repeating these process steps for each pixel in the sample image. 

14. Method according to claim 4, wherein the step of transforming the 
coordinate data of said sample substance spots conq)rises the process steps of: • 

- selecting a first pixel in the image plane defined by said ideal image data; ' ' 
15 -reading the detected signal value for the mapped fiucst pixel; 

-msqpping said first pixel to the sample image; ' . ' ' 

- j^sffigning said detected signal value to said first pixel in the image plane of the 
ideal image data; and 

- repeating these process steps for pixels in the image plane defining an object 
20 consisting of sanq>le substance spots and/or marker substance spots. 

15. Metihod according to claim 4, fiirth^ conq>rising the st^s of: 

.. - determiniiig the signal value for a first pixel in tihe ideal image plane dependent on 
the signal value of at least one mapped pfacel in the ideal image plane adjacent said 
25 first pixel in the ideal image plane; and 

- repeating this determination process for each pixel in the ideal image plane. 

16. Method according to one or more of the preceding claims wherein the 
detection of positions and signal values of the marker spots is done by monitoring 

30 the shapes' of the marker spots, both in two and three dimensions. 
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17. Metiiod according to one or more of the preceding claims wherein the 
detection of positions and signal values of the niarker spots is done by monitoring 
the pattem(-s) of the marker spots in ihe geL 

5 1 8. Method according to one or more of the preceding claims wherein the 

detection of positions and signal values of the marker spots is done by monitoring a 
combination of both shapes and pattem(-s) of the marker spots in the gel. 

19. Method according to one or more of the preceding claims wherein the 

10 detection of positions and signal values of tiie marker spots is done by monitoring 
Ihe positions of the marker spots in the gel. 

20. Method according to one or more of the preceding claims wherein the 
detection of positions and signal values of the marker spots is done by monitoring a 

15 combination of both shapes and positions of tiie marker spots in the gcL 

21 . Mediod according to one or more of the preceding claims wherdn the 
detection of positions and signal values of the marker spots is done by monitoring a 
-combination of both positions and pattem(-s) of the marker spots in tiie gel-. 
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22. Method according to one or more of the preceding claims wherein the 
detection of positions and signal values of the marker spots is done by monitoring a 
combination of shapes, pattem(-s) and positions of the markers spots in the gel. 
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